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<110> 
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<140> 
<141> 



<130> 



<120> 



US 09/486757 
1998-08-28 



J&J 1673 



Cytochrome P4 50 Reductases from Poppy Plants 




<150> AU P08872 
<151> 1997-08-29 

<160> 32 

<170> Patentin version 3.0 

<210> 1 
<211> 10 
<212> PRT 

<213> Papaver somniferum 
<400> 1 

Lys Val Thr lie Phe Phe Gly Thr Gin Lys 
15 10 

<210> 2 
<211> 18 
<212> PRT 

<213> Papaver somniferum 
<400> 2 

Lys Val Val Asp Leu Asp Asp Tyr Ala Ala Asp Asp Asp Glu Phe Glu 
15 10 15 

Glu Lys 



<210> 3 
<211> 18 
<212> PRT 

<213> Papaver somniferum 
<400> 3 

Lys Val Val Asp Leu Asp Asp Tyr Ala Ala Asp Asp Glu Glu Phe Glu 
15 10 15 

Glu Lys 



<210> 4 
<211> 8 
<212> PRT 



1 



J 





<213> Papaver somniferum 
<400> 4 



Lys Trp Phe Thr Glu Val Ala Lys 
1 5 



<210> 5 

<211> 8 

<212> PRT 

<213> Papaver somniferum 

<400> 5 

Lys Asp Phe Thr Glu Val Ala Lys 
1 5 

<210> 6 
<211> 10 
<212> PRT 

<213> Papaver somniferum 
<400> 6 

Lys Val Val Asp Glu lie lie Val Glu Lys 
15 10 

<210> 7 
<211> 10 
<212> PRT 

<213> Papaver somniferum 
<400> 7 

Lys Tyr Ala Asp Leu Leu Asn Phe Pro Lys 
15 10 

<210> 8 

<211> 9 

<212> PRT 

<213> Papaver somniferum 

<400> 8 

Lys Ala Ala Leu His Ala Leu Ala Lys 
1 5 

<210> 9 
<211> 21 
<212> PRT 

<213> Papaver somniferum 
<400> 9 

Lys Asp Val His Arg Thr Leu His Thr lie Val Gin Glu Gin Gly Ser 
15 10 15 

Leu Asp Ser Ser Lys 
20 

<210> 10 
<211> 2649 
<212> DNA 




<213> Papaver somniferum 
<400> 10 



cggcacgagc 


ttgttagtat 


cttctagggt 


ttgaaaagaa 


gcacagggag 


aagcaaaagt 


60 


cgaatctact 


tgaaatacat 


tcgattgctt 


ctctctgttt 


aagcttcaga 


gtctctgcta 


120 


attatgggtt 


cgaataattt 


agctaattcg 


attgaatcga 


tgttaggaat 


atcaatagga 


180 


tcagaatata 


tttctgaccc 


aattttcatt 


atggtcacaa 


ctgtagcttc 


aatgctgatt 


240 


ggatttggtt 


tcttcgcatg 


tatgaaatct 


tcgtcttctc 


aatcaaaacc 


tattgaaact 


300 


tataaaccaa 


taattgataa 


agaagaagag 


gagattgaag 


ttgatcctgg 


taaaattaag 


360 


ctcactatat 


tttttggtac 


tcagactggt 


actgctgaag 


gatttgctaa 


ggcattggca 


420 


gaagaaatta 


aggcaaagta 


caagaaagca 


gttgttaaag 


tagttgacct 


ggatgactat 


480 


gcagccgagg 


atgatcaata 


tgaagagaaa 


ttaaagaaag 


agtctttggt 


gtttttcatg 


540 


gtagccactt 


atggtgatgg 


tgagccaact 


gacaatgctg 


cgagatttta 


caaatggttc 


600 


actcaggaac 


atgaaagggg 


agagtggctt 


cagcaactaa 


cttatggtgt 


ttttggtttg 


660 


ggtaaccgtc 


aatacgagca 


tttcaacaag 


atcgcggtag 


atgtggatga 


gcaactcggt 


720 


aaacaaggtg 


caaagcgcat 


tgttcaagtg 


gggctcggtg 


acgatgatca 


atgcattgaa 


780 


gatgatttta 


ctgcttggcg 


agaattgttg 


tggactgaat 


tggatcagtt 


gctcaaagat 


840 


gaggatgctg 


ctccttcagt 


ggctacaccg 


tatattgcta 


ctgttcctga 


atacagggta 


900 


gtgattcacg 


aaactacggt 


cgcggctctg 


gatgataaac 


acataaatac 


tgctaacggc 


960 


gatgttgcat 


ttgatattct 


ccatccttgc 


agaaccattg 


ttgctcaaca 


aagagagctc 


1020 


cacaaaccca 


agtctgatag 


atcctgtata 


catctggagt 


tcgacatatc 


aggctcttcc 


1080 


cttacatatg 


agactggaga 


tcatgttggt 


gtttatgctg 


agaactgcga 


tgaaactgtc 


1140 


gaggaagcag 


gg^agctgtt 


gggtcaaccc 


ctggatttgc 


tgttttcaat 


tcacacggat 


1200 


aaagaagacg 


ggtcacccca 


gggaagctca 


ttaccacctc 


ctttcccagg 


tccttgcacc 


1260 


ttacgatctg 


ccctagcacg 


ctatgctgat 


cttttgaatc 


ctcctagaaa 


ggcttctctg 


1320 


attgctctgt 


ccgctcatgc 


atctgtaccc 


agtgaagcag 


agagattgcg 


ctttttgtca 


1380 


tcacctctgg 


gaaagaatga 


gtattcaaaa 


tgggtagttg 


gaagtcagag 


gagtcttttg 


1440 


gagatcatgg 


ccgagtttcc 


atcagcaaaa 


ccccctcttg 


gtgtgttctt 


tgctgcagta 


1500 


gcccctcgct 


taccgcctcg 


atactattct 


atctcatcct 


ctcctaagtt 


tgctccctca 


1560 


agaattcatg 


tgacgtgtgc 


tttagtatat 


ggtcaaagcc 


ctaccggaag 


ggttcaccga 


1620 



3 



1680 
1740 
1800 
1860 
1920 
1980 
2040 
2100 
2160 
2220 
2280 
2340 
2400 
2460 
2520 
2580 
2640 
2649 



<210> 11 
<211> 2558 
<212> DNA 

<213> Eschscholzia californica 
<400> 11 

ttcttcttcc aatcgcattc gagaaaattc aatcatcttc aacttcagga agaagaatca 60 
tcagaaacac tgaagctcat catcatcctt gaaacttatc gtctttgttt gaccttttga 120 
aaaactatgg aacaaactgc ggttaaagtc tctttgtttg atctattttc ttcgatactt 180 
aatggaaagt tggatccgtc gaacttttct tcagattcaa gtgctgctat tttgattgaa 240 
aatcgtgaga ttttaatgat cttaacaact gctattgctg tttttatcgg ttgtggtttt 300 
ctctacgttt ggagaagatc ttcaaataag tcgagtaaaa ttgttgaaac tcagaaattg 360 
atcgttgaaa aggaaccaga acctgaagtt gatgatggaa agaagaaggt tactatcttc 420 



ggagtgtgtt 


cgacatggat 


gaagcatgca 


gttcctcagg 


atagctgggc 


tcctattttt 


gttcgaacgt 


caaacttcaa 


gt taccagct 


gacccctcaa 


ctccaattat 


catggtggga 


cctggtacag 


ggttagctcc 


tttcagagga 


tttctgcagg 


aaagaatggc 


cctcaaggaa 


aatggtgctc 


aacttggccc 


agcagtgctc 


tttttcggat 


gtaggaatcg 


taatatggac 


ttcatttatg 


aagacgaact 


aaacaacttc 


gtggaacgag 


gagtcatttc 


ggagctagtt 


attgcctttt 


cacgtgaagg 


ggaaaagaag 


gaatatgttc 


aacataagat 


gatggagaaa 


gcaacggatg 


tatggaatgt 


gatatcaggg 


gacggttatc 


tctatgtgtg 


tggtgatgcc 


aagggaatgg 


ccagagatgt 


ccatcgcacg 


ttgcatacca 


ttgcccaaga 


acagggaccc 


atggaatcat 


ctgctgccga 


agctgcagta 


aagaaactcc 


aagttgaaga 


acgatatcta 


agagatgtct 


ggtgatcgaa 


tgtagcttgc 


caagtcccct 


tttcttggct 


ggtctgttta 


tggtttctat 


tatattattg 


atcctcctct 


gaaaatccca 


agcacttcca 


gacatccctc 


gattcttcct 


ccagtggttc 


caaatcgaag 


ctcggtataa 


ttgagagcag 


tgcaattgtg 


actacatgag 


aagcaaacat 


cgaataccat 


agaattagaa 


agatcaaaat 


tctcttatca 


gaacaatgtt 


acaggcaaaa 


ctgtgtttgc 


ttaatataaa 


tttcacacca 


tgggtgtgga 


caacactgaa 


acagtattag 


ctataccaac 


aaagttatgc 


aaggaaacac 


aaactagtta 


gatcttctct 


ttggattgat 


tactgtaagt 


tctaaccaga 


tgatagattg 


tacttaaaga 


ttcttgtttt 


cttatggcta 


ccgagaggag 


tatattaatg 


catttagagt 


tttgagaaaa 


aaaaaaaaa 
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tttggtactc 


aaactggtac 


agctgaagga 


ttcgcaaagg 


cacttgctga 


agaagcaaaa 


480 


gcaagatatg 


aaaaggcaat 


ctttaaagtg 


attgatctgg 


atgattacgg 


agcagatgat 


540 


gatgaattcg 


aagagaaatt 


gaaaaaggaa 


actatagctc 


ttttcttttt 


ggctacctat 


600 


ggagatggtg 


aacctacaga 


taatgctgca 


agattttata 


aatggttcac 


agaggggaga 


660 


gagggaaatg 


tggctccaga 


atcttcaatt 


tggtgtcttc 


ggtctaggca 


atagacagta 


720 


tgagcatttc 


aataaggtgg 


caaaggaggt 


ggacgagata 


ctcactgaac 


agggtgggaa 


780 


gcgtattgtt 


cccgtgggtc 


taggagatga 


tgatcaatgc 


atagaagatg 


atttcactgc 


840 


gtggcgggag 


ttggtatggc 


ctgaattgga 


tcagttgctc 


cttgatgaaa 


gtgataaaac 


900 


atctgtttct 


actccttaca 


ctgccatcgt 


accagaatac 


agggtagtat 


tccatgatgc 


960 


tactgatgca 


tcactacaag 


acaaaaactg 


gagcaatgca 


aatggctaca 


ctgtttacga 


1020 


cgttcaacac 


ccatgcagag 


ccaatgtcgt 


tgtaaagaag 


gagettcaca 


ctccagtatc 


1080 


tgatcgttct 


tgtattcatc 


tggaatttga 


catttctggc 


actgggctca 


cgtatgaaac 


1140 


aggagaccat 


gtcggtgttt 


actctgagaa 


ttgtgttgaa 


gttgtcgagg 


aagcagagag 


1200 


gctattgggt 


tactcatcag 


acaccgtttt 


ttcaatccat 


gtcgataaag 


aggacggctc 


1260 


acccattagt 


ggaagcgctc 


tagctcctcc 


ttttccaact 


ccctgcactc 


taagaacagc 


1320 


actaacacga 


tacgctgatc 


tgttgaattc 


tcccaagaag 


gctgctctgc 


atgctttggc 


1380 


tgcttatgca 


tccgatccaa 


aggaagcgga 


gcgactaagg 


tatcttgcgt 


ctcctgctgg 


1440 


gaaggacgaa 


tacgcccagt 


ggatagtagc 


tagtcagaga 


agtctgctag 


tggtcatggc 


1500 


tgaattccca 


tcagcaaagg 


ctccaattgg 


ggttttcttt 


gcagcagtag 


ctcctcgctt 


1560 


gctgccaaga 


tactattcta 


tttcatcttc 


caataggatg 


gtaccatcta 


ggattcatgt 


1620 


cacatgtgca 


ttggtgcatg 


aaaaaacacc 


ggcaggtcgg 


gttcacaaag 


gagtgtgttc 


1680 


aacctggatg 


aagaattctg 


tgtctttgga 


agaaaaccat 


gattgcagca 


gctgggcacc 


1740 


aatctttgtc 


aggcaatcca 


acttcaaact 


tcctgctgat 


tctacagtac 


caattataat 


1800 


gattggtcct 


gggactggat 


tagctccctt 


taggggattc 


atgcaggagc 


gattagctct 


1860 


gaagaattct 


ggtgtagaat 


tgggacccgc 


tatcctcttc 


tttggatgca 


gaaacagaca 


1920 


gatggattac 


atatatgaag 


aggagctaaa 


caactttgtg 


aaagagggag 


ctatctccga 


1980 


agttgttgtt 


gctttctcac 


gtgagggagc 


taccaaggaa 


tacgtacaac 


ataaaatggc 


2040 


ggagaaggct 


tcctacatct 


gggaaatgat 


ctctcaaggt 


gcttatcttt 


atgtatgtgg 


2100 
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tgatgccaag 


ggcatggcta 


gagacgtaca 


tcgaactctc 


cacaccattg 


cccaggaaca 


2160 


gggatctttg 


gacaactcga 


agaccgaaag 


cttggtgaag 


aatctacaga 


tggatggaag 


2220 


gtatctacgt 


gatgtgtggt 


gattgatttt 


ttcagcacgg 


ttacaatcta 


gcttcatcaa 


2280 


agaacgcgct 


tgagaagcat 


aaatcttagt 


tgcagagatg 


ttgatttcag 


aagaaatgct 


2340 


ttatatactt 


gaggtagcgg 


acattaatcc 


ttttctctct 


ctctaaactg 


ttaatcctgt 


2400 


aaaaaaggga 


ttgctgtttg 


tgtttgctcg 


caatcaatta 


agttatattc 


t ttggtctat 


2460 


ggcattcgtt 


agacaaatat 


attaacgagt 


ttgtccgtta 


tatatgacat 


atgaaacaaa 


2520 


agaacttctg 


tttggaggaa 


gagaaaaaaa 


aaaaaaaa 






2 55 8 


<210> 12 
<211> 2650 
<212> DNA 

<213> Papaver somniferum 
<400> 12 










cggcacgagc 


ttgttagtat 


cttctagggt 


ttgaaaagaa 


gcacagggag 


aagcaaaagt 


60 


cgaatctact 


tgaaatacat 


tcgattgctt 


ctctctgttt 


aagcttcaga 


gtctctgcta 


120 


attatgggtt 


cgaataattt 


agctaattcg 


attgaatcga 


tgttaggaat 


atcaatagga 


180 


tcagaatata 


tttctgaccc 


aattttcatt 


atggtcacaa 


ctgtagcttc 


aatgctgatt 


240 


ggatttggtt 


tcttcgcatg 


tatgaaatct 


tcgtcttctc 


aatcaaaacc 


tattgaaact 


300 


tataaaccaa 


taattgataa 


agaagaagag 


gagattgaag 


ttgatcctgg 


taaaattaag 


360 


ctcactatat 


tttttggtac 


tcagactggt 


actgctgaag 


gatttgctaa 


ggcattggca 


420 


gaagaaatta 


aggcaaagta 


caagaaagca 


gttgttaaag 


tagttgacct 


ggatgactat 


480 


gcagccgagg 


atgatcaata 


tgaagagaaa 


ttaaagaaag 


agtctttggt 


gtttttcatg 


540 


gtagccactt 


atggtgatgg 


tgagccaact 


gacaatgctg 


cgagatttta 


caaatggttc 


600 


actcaggaac 


atgaaagggg 


agagtggctt 


cagcaactaa 


cttatggtgt 


ttttggtttg 


660 


ggtaaccgtc 


aatacgagca 


tttcaacaag 


atcgcggtag 


atgtggatga 


gcaactcggt 


720 


aaacaaggtg 


caaagcgcat 


tgttcaagtg 


gggctcggtg 


acgatgatca 


atgcat tgaa 


T o n 


gatgatttta 


ctgcttggcg 


agaattgttg 


tggactgaat 


tggatcagtt 


gctcaaagat 


840 


gaggatgctg 


ctccttcagt 


ggctacaccg 


tatattgcta 


ctgttcctga 


atacagggta 


900 


gtgattcacg 


aaactacggt 


cgcggctctg 


gatgataaac 


acataaatac 


tgctaacggc 


960 


gatgttgcat 


ttgatattct 


ccatccttgc 


agaaccattg 


ttgctcaaca 


aagagagctc 


1020 



cacaaaccca agtctgatag atcctgtata catctggagt tcgacatatc aggctcttcc 1080 

cttacatatg agactggaga tcatgttggt gtttatgctg agaactgcga tgaaactgtc 1140 

gaggaagcag ggaagctgtt gggtcaaccc ctggatttgc tgttttcaat tcacacggat 1200 

aaagaagacg ggtcacccca gggaagctca ttaccacctc ctttcccagg tccttgcacc 1260 

ttacgatctg ccctagcacg ctatgctgat cttttgaatc ctcctagaaa ggcttctctg 1320 

attgctctgt ccgctcatgc atctgtaccc agtgaagcag agagattgcg ctttttgtca 1380 

tcacctctgg gaaagaatga gtattcaaaa tgggtagttg gaagtcagag gagtcttttg 1440 

gagatcatgg ccgagtttcc atcagcaaaa ccccctcttg gtgttttctt tgctgcagta 1500 

gcccctcgct taccgcctcg atactattct atctcatcct ctcctaagtt tgctccctca 1560 

agaattcatg tgacgtgtgc tttagtatat ggtcaaagcc ctaccggaag ggttcaccga 1620 

ggagtgtgtt cgacatggat gaagcatgca gttcctcagg atagctgggc tcctattttt 1680 

gttcgaacgt caaacttcaa gttaccagct gacccctcaa ctccaattat catggtggga 1740 

cctggtacag ggttagctcc tttcagagga tttctgcagg aaagaatggc cctcaaggaa 1800 

aatggtgctc aacttggccc agcagtgctc tttttcggat gtaggaatcg taatatggac 1860 

ttcatttatg aagacgaact aaacaacttc gtggaacgag gagtaatttc ggagctagtt 1920 

attgcctttt cacgtgaagg ggaaaagaag gaatatgttc aacataagat gatggagaaa 198 0 

gcaacggatg tatggaatgt gatatcaggg gacggttatc tctatgtgtg tggtgatgcc 2 04 0 

aagggaatgg ccagagatgt ccatcgcacg ttgcatacca ttgcccaaga acagggaccc 2100 

atggaatcat ctgctgccga agctgcagta aagaaactcc aagttgaaga acgatatcta 2160 

agagatgtct ggtgatcgaa tgtagcttgc caagtcccct tttcttggct ggtctgttta 2220 

tggtttctat tatattattg atcctcctct gaaaatccca agcacttcca gacatccctc 2280 

gattcttcct ccagtggttc caaatcgaag ctcggtataa ttgagagcag tgcaattgtg 2340 

actacatgag aagcaaacat cgaataccat agaattagaa agatcaaaat tctcttatca 2400 

gaacaatgtt acaggcaaaa ctgtgtttgc ttaatataaa tttcacacca tgggtgtgga 2460 

caacactgaa acagtattag ctataccaac aaagttatgc aaggaaacac aaactagtta 2520 

gatcttctct ttggattgat tactgtaagt tctaaccaga tgatagattg tacttaaaga 2580 

ttcttgtttt cttatggcta ccgagaggag tatattaatg catttagagt tttgagaaaa 2640 

aaaaaaaaaa 2650 
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<210> 13 

<211> 683 

<212> PRT 

<213> Papaver somnif erum 

<400> 13 



Met Gly Ser Asn Asn Leu Ala Asn Ser lie Glu Ser Met Leu Gly lie 
15 10 15 

Ser lie Gly Ser Glu Tyr lie Ser Asp Pro lie Phe lie Met Val Thr 
20 25 30 

Thr Val Ala Ser Met Leu lie Gly Phe Gly Phe Phe Ala Cys Met Lys 
35 40 45 

Ser Ser Ser Ser Gin Ser Lys Pro lie Glu Thr Tyr Lys Pro lie lie 
50 55 60 

Asp Lys Glu Glu Glu Glu lie Glu Val Asp Pro Gly Lys lie Lys Leu 
65 70 75 80 

Thr lie Phe Phe Gly Thr Gin Thr Gly Thr Ala Glu Gly Phe Ala Lys 
85 90 95 

Ala Leu Ala Glu Glu lie Lys Ala Lys Tyr Lys Lys Ala Val Val Lys 
100 105 110 

Val Val Asp Leu Asp Asp Tyr Ala Ala Glu Asp Asp Gin Tyr Glu Glu 
115 120 125 

Lys Leu Lys Lys Glu Ser Leu Val Phe Phe Met Val Ala Thr Tyr Gly 
130 135 140 

Asp Gly Glu Pro Thr Asp Asn Ala Ala Arg Phe Tyr Lys Trp Phe Thr 
145 150 155 160 

Gin Glu His Glu Arg Gly Glu Trp Leu Gin Gin Leu Thr Tyr Gly Val 
165 170 175 

Phe Gly Leu Gly Asn Arg Gin Tyr Glu His Phe Asn Lys lie Ala Val 
180 185 190 

Asp Val Asp Glu Gin Leu Gly Lys Gin Gly Ala Lys Arg lie Val Gin 
195 200 205 

Val Gly Leu Gly Asp Asp Asp Gin Cys lie Glu Asp Asp Phe Thr Ala 
210 215 220 

Trp Arg Glu Leu Leu Trp Thr Glu Leu Asp Gin Leu Leu Lys Asp Glu 
225 230 235 240 

Asp Ala Ala Pro Ser Val Ala Thr Pro Tyr lie Ala Thr Val Pro Glu 
245 250 255 

Tyr Arg Val Val lie His Glu Thr Thr Val Ala Ala Leu Asp Asp Lys 
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260 265 270 

His lie Asn Thr Ala Asn Gly Asp Val Ala Phe Asp lie Leu His Pro 
275 280 285 

Cys Arg Thr lie Val Ala Gin Gin Arg Glu Leu His Lys Pro Lys Ser 
290 295 300 

Asp Arg Ser Cys lie His Leu Glu Phe Asp lie Ser Gly Ser Ser Leu 
305 310 315 320 

Thr Tyr Glu Thr Gly Asp His Val Gly Val Tyr Ala Glu Asn Cys Asp 
325 / 330 335 

Glu Thr Val Glu Glu Ala Gly Lys Leu Leu Gly Gin Pro Leu Asp Leu 
340 345 350 

Leu Phe Ser lie His Thr Asp Lys Glu Asp Gly Ser Pro Gin Gly Ser 
355 360 365 

Ser Leu Pro Pro Pro Phe Pro Gly Pro Cys Thr Leu Arg Ser Ala Leu 
370 375 380 

Ala Arg Tyr Ala Asp Leu Leu Asn Pro Pro Arg Lys Ala Ser Leu lie 
385 390 395 400 

Ala Leu Ser Ala His Ala Ser Val Pro Ser Glu Ala Glu Arg Leu Arg 
405 410 415 

Phe Leu Ser Ser Pro Leu Gly Lys Asn Glu Tyr Ser Lys Trp Val Val 
420 425 430 

Gly Ser Gin Arg Ser Leu Leu Glu lie Met Ala Glu Phe Pro Ser Ala 
435 440 445 

Lys Pro Pro Leu Gly Val Phe Phe Ala Ala Val Ala Pro Arg Leu Pro 
450 455 460 

Pro Arg Tyr Tyr Ser lie Ser Ser Ser Pro Lys Phe Ala Pro Ser Arg 
465 470 475 480 

lie His Val Thr Cys Ala Leu Val Tyr Gly Gin Ser Pro Thr Gly Arg 
485 490 495 

Val His Arg Gly Val Cys Ser Thr Trp Met Lys His Ala Val Pro Gin 
500 505 510 

Asp Ser Trp Ala Pro lie Phe Val Arg Thr Ser Asn Phe Lys Leu Pro 
515 520 525 

Ala Asp Pro Ser Thr Pro lie lie Met Val Gly Pro Gly Thr Gly Leu 
530 535 540 

Ala Pro Phe Arg Gly Phe Leu Gin Glu Arg Met Ala Leu Lys Glu Asn 
545 550 555 560 

Gly Ala Gin Leu Gly Pro Ala Val Leu Phe Phe Gly Cys Arg Asn Arg 
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565 570 575 

Asn Met Asp Phe lie Tyr Glu Asp Glu Leu Asn Asn Phe Val Glu Arg 
580 585 590 

Gly Val lie Ser Glu Leu Val He Ala Phe Ser Arg Glu Gly Glu Lys 
595 600 605 

Lys Glu Tyr Val Gin His Lys Met Met Glu Lys Ala Thr Asp Val Trp 
610 615 620 

Asn Val He Ser Gly Asp Gly Tyr Leu Tyr Val Cys Gly Asp Ala Lys 
625 630 635 640 

Gly Met Ala Arg Asp Val His Arg Thr Leu His Thr lie Ala Gin Glu 
645 650 655 

Gin Gly Pro Met Glu Ser Ser Ala Ala Glu Ala Ala Val Lys Lys Leu 
660 665 670 

Gin Val Glu Glu Arg Tyr Leu Arg Asp Val Trp 
675 680 



<210> 14 

<211> 2558 

<212> DNA 

<213> Eschscholzia californica 

<400> 14 



ttcttcttcc 


aatcgcattc 


gagaaaattc 


aatcatcttc 


aacttcagga 


agaagaatca 


tcagaaacac 


tgaagctcat 


catcatcctt 


gaaacttatc 


gtctttgttt 


gaccttttga 


aaaactatgg 


aacaaactgc 


ggttaaagtc 


tctttgtttg 


atctattttc 


ttcgatactt 


aatggaaagt 


tggatccgtc 


gaacttttct 


tcagattcaa 


gtgctgctat 


tttgattgaa 


aatcgtgaga 


ttttaatgat 


cttaacaact 


gctattgctg 


tttttatcgg 


ttgtggtttt 


ctctacgttt 


ggagaagatc 


ttcaaataag 


tcgagtaaaa 


ttgttgaaac 


tcagaaattg 


atcgttgaaa 


aggaaccaga 


acctgaagtt 


gatgatggaa 


agaagaaggt 


tactatcttc 


tttggtactc 


aaactggtac 


agctgaagga 


ttcgcaaagg 


cacttgctga 


agaagcaaaa 


gcaagatatg 


aaaaggcaat 


ctttaaagtg 


attgatctgg 


atgattacgg 


agcagatgat 


gatgaattcg 


aagagaaatt 


gaaaaaggaa 


actatagctc 


ttttcttttt 


ggctacctat 


ggagatggtg 


aacctacaga 


taatgctgca 


agattttata 


aatggttcac 




agggaaatgt 


ggctccagaa 


tcttcaattt 


99tgtcttcg 


gtctaggcaa 


tagacagtat 


gagcatttca 


ataaggtggc 


aaaggaggtg 


gacgagatac 


tcactgaaca 


gggtgggaag 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
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cgtattgttc 


ccgtgggtct 


aggagatgat 


gatcaatgca 


tagaagatga 


tttcactgcg 


840 


tggcgggagt 


tggtatggcc 


tgaattggat 


cagttgctcc 


ttgatgaaag 


tgataaaaca 


900 


tctgtttcta 


ctccttacac 


tgccatcgta 


ccagaataca 


gggtagtatt 


ccatgatgct 


960 


actgatgcat 


cactacaaga 


caaaaactgg 


agcaatgcaa 


atggctacac 


tgtttacgac 


1020 


gttcaacacc 


catgcagagc 


caatgtcgtt 


gtaaagaagg 


agcttcacac 


tccagtatct 


1080 


gatcgttctt 


gtattcatct 


ggaatt tgac 


atttctggca 


ctgggctcac 


gtatgaaaca 


1140 


ggagaccatg 


tcggtgttta 


ctctgagaat 


tgtgttgaag 


ttgtcgagga 


agcagagagg 


1200 


ctattgggtt 


actcatcaga 


caccgttttt 


tcaatccatg 


tcgataaaga 


ggacggctca 


1260 


cccattagtg 


gaagcgctct 


agctcctcct 


tttccaactc 


cctgcactct 


aagaacagca 


1320 


ctaacacgat 


acgctgatct 


gttgaattct 


cccaagaagg 


ctgctctgca 


tgctttggct 


1380 


gcttatgcat 


ccgatccaaa 


ggaagcggag 


cgactaaggt 


atcttgcgtc 


tcctgctggg 


1440 


aaggacgaat 


acgcccagtg 


gatagtagct 


agtcagagaa 


gtctgctagt 


ggtcatggct 


1500 


gaattcccat 


cagcaaaggc 


tccaattggg 


gttttctttg 


cagcagtagc 


tcctcgcttg 


1560 


ctgccaagat 


actattctat 


ttcatcttcc 


aataggatgg 


taccatctag 


gattcatgtc 


1620 


acatgtgcat 


tggtgcatga 


aaaaacaccg 


gcaggtcggg 


ttcacaaagg 


agtgtgttca 


1680 


acctggatga 


agaattctgt 


gtctttggaa 


gaaaaccatg 


attgcagcag 


ctgggcacca 


1740 


atctttgtca 


ggcaatccaa 


cttcaaactt 


cctgctgatt 


ctacagtacc 


aattataatg 


1800 


attggtcctg 


ggactggatt 


agctcccttt 


aggggattca 


tgcaggagcg 


attagctctg 


1860 


aagaattctg 


gtgtagaatt 


gggacccgct 


atcctcttct 


ttggatgcag 


aaacagacag 


1920 


atggattaca 


tatatgaaga 


ggagctaaac 


aactttgtga 


aagagggagc 


tatctccgaa 


1980 


gttgttgttg 


ctttctcacg 


tgagggagct 


accaaggaat 


acgtacaaca 


taaaatggcg 


2040 


gagaaggctt 


cctacatctg 


ggaaatgatc 


tctcaaggtg 


cttatcttta 


tgtatgtggt 


2100 


gatgccaagg 


gcatggctag 


agacgtacat 


cgaactctcc 


acaccattgc 


ccaggaacag 


2160 


ggatctttgg 


acaactcgaa 


gaccgaaagc 


ttggtgaaga 


atctacagat 


ggatggaagg 


2220 


tatctacgtg 


atgtgtggtg 


at tgat t t t c 


tcagcacggt 


tacaat ctag 


c t t catcaaa 


O O Q A 
4^ ^ O U 


gaacgcgctt 


gagaagcata 


aatcttagtt 


gcagagatgt 


tgatttcaga 


agaaatgctt 


2340 


tatatacttg 


aggtagcgga 


cattaatcct 


tttctctctc 


tctaaactgt 


taatcctgta 


2400 


aaaaagggat 


tgctgtttgt 


gtttgctcgc 


aatcaattaa 


gttatattct 


ttggtctatg 


2460 


gcattcgtta 


gacaaatata 


ttaacgagtt 


tgtccgttat 


atatgacata 


tgaaacaaaa 


2520 



gaacttctgt ttggaggaag agaaaaaaaa aaaaaaaa 2558 



<210> 15 

<211> 704 

<212> PRT 

<213> Eschscholzia californica 

<400> 15 



Met Glu Gin Thr Ala Val Lys Val Ser Leu Phe Asp Leu Phe Ser Ser 
15 10 15 

lie Leu Asn Gly Lys Leu Asp Pro Ser Asn Phe Ser Ser Asp Ser Ser 
20 25 30 

Ala Ala lie Leu lie Glu Asn Arg Glu lie Leu Met lie Leu Thr Thr 
35 40 45 

Ala lie Ala Val Phe lie Gly Cys Gly Phe Leu Tyr Val Trp Arg Arg 
50 55 60 

Ser Ser Asn Lys Ser Ser Lys lie Val Glu Thr Gin Lys Leu lie Val 
65 70 75 80 

Glu Lys Glu Pro Glu Pro Glu Val Asp Asp Gly Lys Lys Lys Val Thr 
85 90 95 

lie Phe Phe Gly Thr Gin Thr Gly Thr Ala Glu Gly Phe Ala Lys Ala 
100 105 110 

Leu Ala Glu Glu Ala Lys Ala Arg Tyr Glu Lys Ala lie Phe Lys Val 
115 120 125 

lie Asp Leu Asp Asp Tyr Gly Ala Asp Asp Asp Glu Phe Glu Glu Lys 
130 135 140 

Leu Lys Lys Glu Thr lie Ala Leu Phe Phe Leu Ala Thr Tyr Gly Asp 
145 150 155 160 

Gly Glu Pro Thr Asp Asn Ala Ala Arg Phe Tyr Lys Trp Phe Thr Glu 
165 170 175 

Gly Glu Arg Glu Met Trp Leu Gin Asn Leu Gin Phe Gly Val Phe Gly 
180 185 190 

Leu Gly Asn Arg Gin Tyr Glu His Phe Asn Lys Val Ala Lys Glu Val 
195 200 205 

Asp Glu lie Leu Thr Glu Gin Gly Gly Lys Arg lie Val Pro Val Gly 
210 215 220 

Leu Gly Asp Asp Asp Gin Cys lie Glu Asp Asp Phe Thr Ala Trp Arg 
225 230 235 240 

Glu Leu Val Trp Pro Glu Leu Asp Gin Leu Leu Leu Asp Glu Ser Asp 
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245 250 255 

Lys Thr Ser Val Ser Thr Pro Tyr Thr Ala lie Val Pro Glu Tyr Arg 
260 265 270 

Val Val Phe His Asp Ala Thr Asp Ala Ser Leu Gin Asp Lys Asn Trp 
275 280 285 

Ser Asn Ala Asn Gly Tyr Thr Val Tyr Asp Val Gin His Pro Cys Arg 
290 295 300 

Ala Asn Val Val Val Lys Lys Glu Leu His Thr Pro Val Ser Asp Arg 
305 310 315 320 

Ser Cys lie His Leu Glu Phe Asp lie Ser Gly Thr Gly Leu Thr Tyr 
325 330 335 

Glu Thr Gly Asp His Val Gly Val Tyr Ser Glu Asn Cys Val Glu Val 
340 345 350 

Val Glu Glu Ala Glu Arg Leu Leu Gly Tyr Ser Ser Asp Thr Val Phe 
355 360 365 

Ser lie His Val Asp Lys Glu Asp Gly Ser Pro lie Ser Gly Ser Ala 
370 375 380 

Leu Ala Pro Pro Phe Pro Thr Pro Cys Thr Leu Arg Thr Ala Leu Thr 
385 390 395 400 

Arg Tyr Ala Asp Leu Leu Asn Ser Pro Lys Lys Ala Ala Leu His Ala 
405 410 415 

Leu Ala Ala Tyr Ala Ser Asp Pro Lys Glu Ala Glu Arg Leu Arg Tyr 
420 425 430 

Leu Ala Ser Pro Ala Gly Lys Asp Glu Tyr Ala Gin Trp lie Val Ala 
435 440 445 

Ser Gin Arg Ser Leu Leu Val Val Met Ala Glu Phe Pro Ser Ala Lys 
450 455 460 

Ala Pro lie Gly Val Phe Phe Ala Ala Val Ala Pro Arg Leu Leu Pro 
465 470 475 480 

Arg Tyr Tyr Ser lie Ser Ser Ser Asn Arg Met Val Pro Ser Arg lie 
485 490 495 

His Val Thr Cys Ala Leu Val His Glu Lys Thr Pro Ala Gly Arg Val 
500 505 510 

His Lys Gly Val Cys Ser Thr Trp Met Lys Asn Ser Val Ser Leu Glu 
515 520 525 

Glu Asn His Asp Cys Ser Ser Trp Ala Pro lie Phe Val Arg Gin Ser 
530 535 540 

Asn Phe Lys Leu Pro Ala Asp Ser Thr Val Pro lie lie Met lie Gly 
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545 550 555 560 

Pro Gly Thr Gly Leu Ala Pro Phe Arg Gly Phe Met Gin Glu Arg Leu 
565 570 575 

Ala Leu Lys Asn Ser Gly Val Glu Leu Gly Pro Ala lie Leu Phe Phe 
580 585 590 

Gly Cys Arg Asn Arg Gin Met Asp Tyr lie Tyr Glu Glu Glu Leu Asn 
595 600 605 

Asn Phe Val Lys Glu Gly Ala lie Ser Glu Val Val Val Ala Phe Ser 
610 615 620 

Arg Glu Gly Ala Thr Lys Glu Tyr Val Gin His Lys Met Ala Glu Lys 
625 630 635 640 

Ala Ser Tyr lie Trp Glu Met lie Ser Gin Gly Ala Tyr Leu Tyr Val 
645 650 655 

Cys Gly Asp Ala Lys Gly Met Ala Arg Asp Val His Arg Thr Leu His 
660 665 670 

Thr lie Ala Gin Glu Gin Gly Ser Leu Asp Asn Ser Lys Thr Glu Ser 
675 680 685 

Leu Val Lys Asn Leu Gin Met Asp Gly Arg Tyr Leu Arg Asp Val Trp 
690 695 700 

<210> 16 

<211> 2100 

<212> DNA 

<213> Papaver somniferum 

<400> 16 



aagcttcaga 


gtctctgcta 


attatgggtt 


cgaataattt 


agctaattcg 


attgaatcga 


tgttaggaat 


atcaatagga 


tcagaatata 


tttctgaccc 


aattttcatt 


atggtcacaa 


ctgtagcttc 


aatgctgatt 


ggatttggtt 


tcttcgcatg 


tatgaaatct 


tcgtcttctc 


aatcaaaacc 


tattgaaact 


tataaaccaa 


taattgataa 


agaagaagag 


gagattgaag 


ttgatcctgg 


taaaattaag 


ctcactatat 


tttttggtac 


tcagactggt 


actgctgaag 


gatttgctaa 


ggcattggca 


gaagaaatta 


aggcaaagta 


caagaaagca 


gttgttaaag 


tagttgacct 


ggatgactat 


gcagccgagg 


atgatcaata 


tgaagagaaa 


ttaaagaaag 


agtctttggt 


gtttttcatg 


gtagccactt 


atggtgatgg 


tgagccaact 


gacaatgctg 


cgagatttta 


caaatggttc 


actcaggaac 


atgaaagggg 


agagtggctt 


cagcaactaa 


cttatggtgt 


ttttggtttg 


ggtaaccgtc 


aatacgagca 


tttcaacaag 


atcgcggtag 


atgtggatga 


gcaactcggt 


aaacaaggtg 


caaagcgcat 


tgttcaagtg 


gggctcggtg 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
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acgatgatca 


atgcattgaa 


gatgatttta 


ctgcttggcg 


agaattgttg 


tggactgaat 


720 


tggatcagtt 


gctcaaagat 


gaggatgctg 


ctccttcagt 


ggctacaccg 


tatattgcta 


780 


ctgttcctga 


atacagggta 


gtgattcacg 


aaactacggt 


cgcggctctg 


gatgataaac 


840 


acataaatac 


tgctaacggc 


gatgttgcat 


ttgatattct 


ccatccttgc 


agaaccattg 


900 


ttgctcaaca 


aagagagctc 


cacaaaccca 


agtctgatag 


atcctgtata 


catctggagt 


960 


tcgacatatc 


aggctcttcc 


cttacatatg 


agactggaga 


tcatgttggt 


gtttatgctg 


1020 


agaactgcga 


tgaaactgtc 


gaggaagcag 


ggaagctgtt 


gggtcaaccc 


ctggatttgc 


1080 


tgttttcaat 


tcacacggat 


aaagaagacg 


ggtcacccca 


gggaagctca 


ttaccacctc 


1140 


ctttcccagg 


tccttgcacc 


ttacgatctg 


ccctagcacg 


ctatgctgat 


cttttgaatc 


1200 


ctcctagaaa 


ggcttctctg 


attgctctgt 


ccgctcatgc 


atctgtaccc 


agtgaagcag 


1260 


agagattgcg 


ctttttgtca 


tcacctctgg 


gaaagaatga 


gtattcaaaa 


tgggtagttg 


1320 


gaagtcagag 


gagtcttttg 


gagatcatgg 


ccgagtttcc 


atcagcaaaa 


ccccctcttg 


1380 


gtgttttctt 


tgctgcagta 


gcccctcgct 


taccgcctcg 


atactattct 


atctcatcct 


1440 


ctcctaagtt 


tgctccctca 


agaattcatg 


tgacgtgtgc 


tttagtatat 


ggtcaaagcc 


1500 


ctaccggaag 


ggttcaccga 


ggagtgtgtt 


cgacatggat 


gaagcatgca 


gttcctcagg 


1560 


atagctgggc 


tcctattttt 


gttcgaacgt 


caaacttcaa 


gttaccagct 


gacccctcaa 


1620 


ctccaattat 


catggtggga 


cctggtacag 


ggttagctcc 


tttcagagga 


tttctgcagg 


1680 


aaagaatggc 


cctcaaggaa 


aatggtgctc 


aacttggccc 


agcagtgctc 


tttttcggat 


1740 


gtaggaatcg 


taatatggac 


ttcatttatg 


aagacgaact 


aaacaacttc 


gtggaacgag 


1800 


gagtaatttc 


ggagctagtt 


attgcctttt 


cacgtgaagg 


ggaaaagaag 


gaatatgttc 


1860 


aacataagat 


gatggagaaa 


gcaacggatg 


tatggaatgt 


gatatcaggg 


gacggttatc 


1920 


tctatgtgtg 


tggtgatgcc 


aagggaatgg 


ccagagatgt 


ccatcgcacg 


ttgcatacca 


1980 


ttgcccaaga 


acagggaccc 


atggaatcat 


ctgctgccga 


agctgcagta 


aagaaactcc 


2040 


aagttgaaga 


acgatatcta 


agagatgtct 


ggtgstcgaa 


tgtagcttgc 


caatcactag 


2100 



<210> 17 

<211> 683 

<212> PRT 

<213> Papaver somniferum 

<400> 17 



15 



Met Gly Ser Asn Asn Leu Ala Asn Ser He Glu Ser Met Leu Gly He 
15 10 15 

Ser He Gly Ser Glu Tyr He Ser Asp Pro He Phe He Met Val Thr 
20 25 30 

Thr Val Ala Ser Met Leu He Gly Phe Gly Phe Phe Ala Cys Met Lys 
35 40 45 

Ser Ser Ser Ser Gin Ser Lys Pro He Glu Thr Tyr Lys Pro He He 
50 55 60 

Asp Lys Glu Glu Glu Glu He Glu Val Asp Pro Gly Lys He Lys Leu 
65 70 75 80 

Thr He Phe Phe Gly Thr Gin Thr Gly Thr Ala Glu Gly Phe Ala Lys 
85 90 95 

Ala Leu Ala Glu Glu He Lys Ala Lys Tyr Lys Lys Ala Val Val Lys 
100 105 110 

Val Val Asp Leu Asp Asp Tyr Ala Ala Glu Asp Asp Gin Tyr Glu Glu 
115 120 125 

Lys Leu Lys Lys Glu Ser Leu Val Phe Phe Met Val Ala Thr Tyr Gly 
130 135 140 

Asp Gly Glu Pro Thr Asp Asn Ala Ala Arg Phe Tyr Lys Trp Phe Thr 
145 150 155 160 

Gin Glu His Glu Arg Gly Glu Trp Leu Gin Gin Leu Thr Tyr Gly Val 
165 170 175 

Phe Gly Leu Gly Asn Arg Gin Tyr Glu His Phe Asn Lys He Ala Val 
180 185 190 

Asp Val Asp Glu Gin Leu Gly Lys Gin Gly Ala Lys Arg He Val Gin 
195 200 205 

Val Gly Leu Gly Asp Asp Asp Gin Cys He Glu Asp Asp Phe Thr Ala 
210 215 220 

Trp Arg Glu Leu Leu Trp Thr Glu Leu Asp Gin Leu Leu Lys Asp Glu 
225 230 235 240 

Asp Ala Ala Pro Ser Val Ala Thr Pro Tyr He Ala Thr Val Pro Glu 
245 250 255 

Tyr Arg Val Val He His Glu Thr Thr Val Ala Ala Leu Asp Asp Lys 
260 265 270 

His He Asn Thr Ala Asn Gly Asp Val Ala Phe Asp He Leu His Pro 
275 280 285 

Cys Arg Thr He Val Ala Gin Gin Arg Glu Leu His Lys Pro Lys Ser 
290 295 300 



16 



Asp Arg Ser Cys lie His Leu Glu Phe Asp lie Ser Gly Ser Ser Leu 
305 310 315 320 

Thr Tyr Glu Thr Gly Asp His Val Gly Val Tyr Ala Glu Asn Cys Asp 
325 330 335 

Glu Thr Val Glu Glu Ala Gly Lys Leu Leu Gly Gin Pro Leu Asp Leu 
340 345 350 

Leu Phe Ser lie His Thr Asp Lys Glu Asp Gly Ser Pro Gin Gly Ser 
355 360 365 

Ser Leu Pro Pro Pro Phe Pro Gly Pro Cys Thr Leu Arg Ser Ala Leu 
370 375 380 

Ala Arg Tyr Ala Asp Leu Leu Asn Pro Pro Arg Lys Ala Ser Leu lie 
385 390 395 400 

Ala Leu Ser Ala His Ala Ser Val Pro Ser Glu Ala Glu Arg Leu Arg 
405 410 415 

Phe Leu Ser Ser Pro Leu Gly Lys Asn Glu Tyr Ser Lys Trp Val Val 
420 425 430 

Gly Ser Gin Arg Ser Leu Leu Glu lie Met Ala Glu Phe Pro Ser Ala 
435 440 445 

Lys Pro Pro Leu Gly Val Phe Phe Ala Ala Val Ala Pro Arg Leu Pro 
450 455 460 

Pro Arg Tyr Tyr Ser lie Ser Ser Ser Pro Lys Phe Ala Pro Ser Arg 
465 470 475 480 

lie His Val Thr Cys Ala Leu Val Tyr Gly Gin Ser Pro Thr Gly Arg 
485 490 495 

Val His Arg Gly Val Cys Ser Thr Trp Met Lys His Ala Val Pro Gin 
500 505 510 

Asp Ser Trp Ala Pro lie Phe Val Arg Thr Ser Asn Phe Lys Leu Pro 
515 520 525 

Ala Asp Pro Ser Thr Pro lie lie Met Val Gly Pro Gly Thr Gly Leu 
530 535 540 

Ala Pro Phe Arg Gly Phe Leu Gin Glu Arg Met Ala Leu Lys Glu Asn 
545 550 555 560 

Gly Ala Gin Leu Gly Pro Ala Val Leu Phe Phe Gly Cys Arg Asn Arg 
565 570 575 

Asn Met Asp Phe lie Tyr Glu Asp Glu Leu Asn Asn Phe Val Glu Arg 
580 585 590 

Gly Val lie Ser Glu Leu Val lie Ala Phe Ser Arg Glu Gly Glu Lys 
595 600 605 
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Lys Glu Tyr Val Gin His Lys Met Met Glu Lys Ala Thr Asp Val Trp 
610 615 620 

Asn Val lie Ser Gly Asp Gly Tyr Leu Tyr Val Cys Gly Asp Ala Lys 
625 630 635 640 

Gly Met Ala Arg Asp Val -His Arg Thr Leu His Thr lie Ala Gin Glu 
645 650 655 

Gin Gly Pro Met Glu Ser Ser Ala Ala Glu Ala Ala Val Lys Lys Leu 
660 665 670 

Gin Val Glu Glu Arg Tyr Leu Arg Asp Val Trp 
675 680 

<210> 18 

<211> 2154 

<212> DNA 

<213> Eschscholzia californica 

<400> 18 



tgcagcccgg 


gggatccgcc 


ctatggaaca 


aactgcggtt 


aaagtctctt 


tgtttgatct 


60 


attttcttcg 


atacttaatg 


gaaagttgga 


tccgtcgaac 


ttttcttcag 


attcaagtgc 


120 


tgctattttg 


attgaaaatc 


gtgagatttt 


aatgatctta 


acaactgcta 


ttgctgtttt 


180 


tatcggttgt 


ggttttctct 


acgtttggag 


aagatcttca 


aataagtcga 


gtaaaattgt 


240 


tgaaactcag 


aaattgatcg 


ttgaaaagga 


accagaacct 


gaagttgatg 


atggaaagaa 


300 


gaaggttact 


atcttctttg 


gtactcaaac 


tggtacagct 


gaaggattcg 


caaaggcact 


360 


tgctgaagaa 


gcaaaagcaa 


gatatgaaaa 


ggcaatcttt 


aaagtgattg 


atctggatga 


420 


ttacggagca 


gatgatgatg 


aattcgaaga 


gaaattgaaa 


aaggaaacta 


tagctctttt 


480 


ctttttggct 


acctatggag 


atggtgaacc 


tacagataat 


gctgcaagat 


tttataaatg 


540 


gttcacagag 


ggagagaggg 


aaatgtggct 


ccagaatctt 


caatttggtg 


tcttcggtct 


600 


aggcaataga 


cagtatgagc 


atttcaataa 


ggtggcaaag 


gaggtggacg 


agatactcac 


660 


tgaacagggt 


gggaagcgta 


ttgttcccgt 


gggtctagga 


gatgatgatc 


aatgcataga 


720 


agatgatttc 


actgcgtggc 


gggagttggt 


atggcctgaa 


ttggatcagt 


tgctccttga 


780 


tgaaagtgat 


aaaacatctg 


tttctactcc 


ttacactgcc 


atcgtaccag 


aatacagggt 


840 


agtattccat 


gatgctactg 


atgcatcact 


acaagacaaa 


aactggagca 


atgcaaatgg 


900 


ctacactgtt 


tacgacgttc 


aacacccatg 


cagagccaat 


gtcgttgtaa 


agaaggagct 


960 


tcacactcca 


gtatctgatc 


gttcttgtat 


tcatctggaa 


tttgacattt 


ctggcactgg 


1020 


gctcacgtat 


gaaacaggag 


accatgtcgg 


tgtttactct 


gagaattgtg 


ttgaagttgt 


1080 
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cgaggaagca 


gagaggctat 


tgggttactc 


atcagacacc 


gttttttcaa 


tccatgtcga 


1140 


taaagaggac 


ggctcaccca 


ttagtggaag 


cgctctagct 


cctccttttc 


caactccctg 


1200 


cactctaaga 


acagcactaa 


cacgatacgc 


tgatctgttg 


aattctccca 


agaaggctgc 


1260 


tctgcatgct 


ttggctgctt 


atgcatccga 


tccaaaggaa 


gcggagcgac 


taaggtatct 


1320 


tgcgtctcct 


gctgggaagg 


acgaatacgc 


ccagtggata 


gtagctagtc 


agagaagtct 


1380 


gctagtggtc 


atggctgaat 


tcccatcagc 


aaaggctcca 


attggggttt 


tctttgcagc 


1440 


agtagctcct 


cgcttgctgc 


caagatacta 


ttctatttca 


tcttccaata 


99^tggtacc 


1500 


atctaggatt 


catgtcacat 


gtgcattggt 


gcatgaaaaa 


acaccggcag 


gtcgggttca 


1560 


caaaggagtg 


tgttcaacct 


ggatgaagaa 


ttctgtgtct 


ttggaagaaa 


accatgattg 


1620 


cagcagctgg 


gcaccaatct 


ttgtcaggca 


atccaacttc 


aaacttcctg 


ctgattctac 


1680 


agtaccaatt 


ataatgattg 


gtcctgggac 


tggattagct 


ccctttaggg 


gattcatgca 


1740 


ggagcgatta 


gctctgaaga 


attctggtgt 


agaattggga 


cccgctatcc 


tcttctttgg 


1800 


atgcagaaac 


agacagatgg 


attacatata 


tgaagaggag 


ctaaacaact 


ttgtgaaaga 


1860 


gggagctatc 


tccgaagttg 


ttgttgcttt 


ctcacgtgag 


ggagctacca 


aggaatacgt 


1920 


acaacataaa 


atggcggaga 


aggcttccta 


catctgggaa 


atgatctctc 


aaggtgctta 


1980 


tctttatgta 


tgtggtgatg 


ccaagggcat 


ggctagagac 


gtacatcgaa 


ctctccacac 


2040 


cattgcccag 


gaacagggat 


ctttggacaa 


ctcgaagacc 


gaaagcttgg 


tgaagaatct 


2100 


acagatggat 


ggaaggtatc 


tacgtgatgt 


gtggtgattg 


999Ctagagc 


ggcc 


2154 



<210> 19 

<211> 704 

<212> PRT 

<213> Eschscholzia californica 

<4 00> 19 



Met Glu Gin Thr Ala Val Lys Val Ser Leu Phe Asp Leu Phe Ser Ser 
15 10 15 

lie Leu Asn Gly Lys Leu Asp Pro Ser Asn Phe Ser Ser Asp Ser Ser 
20 25 30 

Ala Ala lie Leu lie Glu Asn Arg Glu lie Leu Met lie Leu Thr Thr 
35 40 45 

Ala lie Ala Val Phe lie Gly Cys Gly Phe Leu Tyr Val Trp Arg Arg 
50 55 60 
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Ser Ser Asn Lys Ser Ser Lys lie Val Glu Thr Gin Lys Leu lie Val 
65 70 75 80 

Glu Lys Glu Pro Glu Pro Glu Val Asp Asp Gly Lys Lys Lys Val Thr 
85 90 95 

lie Phe Phe Gly Thr Gin Thr Gly Thr Ala Glu Gly Phe Ala Lys Ala 
100 105 110 

Leu Ala Glu Glu Ala Lys Ala Arg Tyr Glu Lys Ala lie Phe Lys Val 
115 120 125 

lie Asp Leu Asp Asp Tyr Gly Ala Asp Asp Asp Glu Phe Glu Glu Lys 
130 135 140 

Leu Lys Lys Glu Thr lie Ala Leu Phe Phe Leu Ala Thr Tyr Gly Asp 
145 150 155 160 

Gly Glu Pro Thr Asp Asn Ala Ala Arg Phe Tyr Lys Trp Phe Thr Glu 
165 170 175 

Gly Glu Arg Glu Met Trp Leu Gin Asn Leu Gin Phe Gly Val Phe Gly 
180 185 190 

Leu Gly Asn Arg Gin Tyr Glu His Phe Asn Lys Val Ala Lys Glu Val 
195 200 205 

Asp Glu lie Leu Thr Glu Gin Gly Gly Lys Arg lie Val Pro Val Gly 
210 215 220 

Leu Gly Asp Asp Asp Gin Cys lie Glu Asp Asp Phe Thr Ala Trp Arg 
225 230 235 240 

Glu Leu Val Trp Pro Glu Leu Asp Gin Leu Leu Leu Asp Glu Ser Asp 
245 250 255 

Lys Thr Ser Val Ser Thr Pro Tyr Thr Ala lie Val Pro Glu Tyr Arg 
260 265 270 

Val Val Phe His Asp Ala Thr Asp Ala Ser Leu Gin Asp Lys Asn Trp 
275 280 285 

Ser Asn Ala Asn Gly Tyr Thr Val Tyr Asp Val Gin His Pro Cys Arg 
290 295 300 

Ala Asn Val Val Val Lys Lys Glu Leu His Thr Pro Val Ser Asp Arg 
305 310 315 320 

Ser Cys He His Leu Glu Phe Asp He Ser Gly Thr Gly Leu Thr Tyr 
325 330 335 

Glu Thr Gly Asp His Val Gly Val Tyr Ser Glu Asn Cys Val Glu Val 
340 345 350 

Val Glu Glu Ala Glu Arg Leu Leu Gly Tyr Ser Ser Asp Thr Val Phe 
355 360 365 
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Ser lie His Val Asp Lys Glu Asp Gly Ser Pro lie Ser Gly Ser Ala 
370 375 380 



Leu Ala Pro Pro Phe Pro Thr Pro Cys Thr Leu Arg Thr Ala Leu Thr 
385 390 395 400 

Arg Tyr Ala Asp Leu Leu Asn Ser Pro Lys Lys Ala Ala Leu His Ala 
405 410 415 

Leu Ala Ala Tyr Ala Ser Asp Pro Lys Glu Ala Glu Arg Leu Arg Tyr 
420 425 430 

Leu Ala Ser Pro Ala Gly Lys Asp Glu Tyr Ala Gin Trp lie Val Ala 
435 440 445 

Ser Gin Arg Ser Leu Leu Val Val Met Ala Glu Phe Pro Ser Ala Lys 
450 455 460 

Ala Pro lie Gly Val Phe Phe Ala Ala Val Ala Pro Arg Leu Leu Pro 
465 470 475 480 

Arg Tyr Tyr Ser lie Ser Ser Ser Asn Arg Met Val Pro Ser Arg lie 
485 490 495 

His Val Thr Cys Ala Leu Val His Glu Lys Thr Pro Ala Gly Arg Val 
500 505 510 

His Lys Gly Val Cys Ser Thr Trp Met Lys Asn Ser Val Ser Leu Glu 
515 520 525 

Glu Asn His Asp Cys Ser Ser Trp Ala Pro lie Phe Val Arg Gin Ser 
530 535 540 

Asn Phe Lys Leu Pro Ala Asp Ser Thr Val Pro lie lie Met lie Gly 
545 550 555 560 

Pro Gly Thr Gly Leu Ala Pro Phe Arg Gly Phe Met Gin Glu Arg Leu 
565 570 575 

Ala Leu Lys Asn Ser Gly Val Glu Leu Gly Pro Ala lie Leu Phe Phe 
580 585 590 

Gly Cys Arg Asn Arg Gin Met Asp Tyr lie Tyr Glu Glu Glu Leu Asn 
595 600 605 

Asn Phe Val Lys Glu Gly Ala lie Ser Glu Val Val Val Ala Phe Ser 
610 615 620 

Arg Glu Gly Ala Thr Lys Glu Tyr Val Gin His Lys Met Ala Glu Lys 
625 630 635 640 

Ala Ser Tyr lie Trp Glu Met lie Ser Gin Gly Ala Tyr Leu Tyr Val 
645 650 655 

Cys Gly Asp Ala Lys Gly Met Ala Arg Asp Val His Arg Thr Leu His 
660 665 670 
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Thr lie Ala Gin Glu Gin Gly Ser Leu Asp Asn Ser Lys Thr Glu Ser 
675 680 685 



Leu Val Lys Asn Leu Gin Met Asp Gly Arg Tyr Leu Arg Asp Val Trp 
690 695 700 



<210> 20 
<211> 149 
<212> PRT 

<213> Arabidopsis thaliana 
<400> 20 

Gly Ser Pro Leu Glu Ser Ala Val Pro Pro Pro Phe Pro Gly Pro Cys 
15 10 15 



Thr Leu Gly Thr Gly Leu Ala Arg Tyr Ala Asp Leu Leu Asn Pro Pro 
20 25 30 



Arg Lys Ser Ala Leu Val Ala Leu Ala Ala Tyr Ala Thr Glu Pro Ser 
35 40 45 



Glu Ala Glu Lys Leu Lys His Leu Thr Ser Pro Asp Gly Lys Asp Glu 
50 55 60 



Tyr Ser Gin Trp lie Val Ala Ser Gin Arg Ser Leu Leu Glu Val Met 
65 70 75 80 



Ala Ala Phe Pro Ser Ala Lys Pro Pro Leu Gly Val Phe Phe Ala Ala 
85 90 95 



lie Ala Pro Arg Leu Gin Pro Arg Tyr Tyr Ser lie Ser Ser Cys Gin 
100 105 110 



Asp Trp Ala Pro Ser Arg Val His Val Thr Ser Ala Leu Val Tyr Gly 
115 120 125 



Pro Thr Pro Thr Gly Arg lie His Lys Gly Val Cys Ser Thr Trp Met 
130 135 140 



Lys Asn Ala Val Pro 
145 



<210> 21 
<211> 149 
<212> PRT 



22 



<213> Catharanthus roseus 



<400> 21 

Gly Thr Pro Leu Ala Gly Ser Ser Leu Pro Pro Pro Phe Pro Pro Cys 
1 5 10 15 



Thr Leu Arg Thr Ala Leu Thr Arg Trp Ala Asp Leu Leu Asn Thr Pro 
20 25 30 



Lys Lys Ser Ala Leu Leu Ala Leu Ala Ala Tyr Ala Ser Asp Pro Asn 
35 40 45 



Glu Ala Asp Arg Leu Lys Tyr Leu Ala Ser Pro Ala Gly Lys Asp Glu 
50 55 60 



Tyr Ala Gin Ser Leu Val Ala Asn Gin Arg Ser Leu Leu Glu Val Met 
65 70 75 80 



Ala Glu Phe Pro Ser Ala Lys Pro Pro Leu Gly Val Phe Phe Ala Ala 
85 90 95 



lie Ala Pro Arg Leu Gin Pro Arg Phe Tyr Ser lie Ser Ser Ser Pro 
100 105 110 



Arg Met Ala Pro Ser Arg He His Val Thr Cys Ala Leu Val Tyr Glu 
115 120 125 



Lys Thr Pro Gly Gly Arg He His Lys Gly Val Cys Ser Thr Trp Met 
130 135 140 



Lys Asn Ala lie Pro 
145 



<210> 22 
<211> 149 
<212> PRT 

<213> Helianthus tuberosus 
<400> 22 

Gly Thr Pro Leu Gly Gly Pro Thr Leu Gin Pro Pro Phe Pro Pro Cys 
15 10 15 



Thr Leu Arg Lys Ala Leu Thr Asn Tyr Ala Asp Leu Leu Ser Ser Pro 
20 25 30 
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Lys Lys Ser Thr Leu Leu Ala Leu Ala Ala His Ala Ser Asp Ala Thr 
35 40 45 



Glu Ala Asp Arg Leu Gin Phe Leu Ala Ser Arg Glu Gly Lys Asp Glu 
50 55 60 



Tyr Ala Glu Trp lie Val Ala Asn Gin Arg Ser Leu Leu Glu Val Met 
65 70 75 80 



Glu Ala Phe Pro Ser Ala Lys Pro Pro Leu Gly Val Phe Phe Ala Ala 
85 90 95 



lie Ala Pro Arg Leu Gin Pro Arg Tyr Tyr Ser lie Ser Ser Ser Pro 
100 105 110 



Lys Met Val Pro Asn Arg lie His Val Thr Cys Ala Leu Val Tyr Glu 
115 120 125 



Lys Thr Pro Gly Gly Arg lie His Lys Gly lie Cys Ser Thr Trp Met 
130 135 140 



Lys Asn Ala Val Pro 
145 



<210> 23 
<211> 149 
<212> PRT 

<213> Vigna radiata 
<400> 23 

Gly Thr Pro Leu Gly Gly Pro Thr Leu Gin Pro Pro Phe Pro Pro Cys 
15 10 15 



Thr Leu Arg Lys Ala Leu Thr Asn Tyr Ala Asp Leu Leu Ser Ser Pro 
20 25 30 



Lys Lys Ser Thr Leu Leu Ala Leu Ala Ala His Ala Ser Asp Ala Thr 
35 40 45 



Glu Ala Asp Arg Leu Gin Phe Leu Ala Ser Arg Glu Gly Lys Asp Glu 
50 55 60 
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Tyr Ala Glu Trp lie Val Ala Asn Gin Arg Ser Leu Leu Glu Val Met 
65 70 75 ^ 80 



Glu Ala Phe Pro Ser Ala Lys Pro Pro Leu Gly Val Phe Phe Ala Ala 
85 90 95 



lie Ala Pro Arg Leu Gin Pro Arg Tyr Tyr Ser lie Ser Ser Ser Pro 
100 105 110 



Lys Met Val Pro Asn Arg lie His Val Thr Cys Ala Leu Val Tyr Glu 
115 120 125 



Lys Thr Pro Gly Gly Arg lie His Lys Gly lie Cys Ser Thr Trp Met 
130 135 140 



Lys Asn Ala Val Pro 
145 



<210> 24 

<211> 149 

<212> PRT 

<213> Vicia sativa 

<400> 24 

Gly Thr Ser Leu Gly Gly Ser Leu Leu Pro Pro Phe Pro Gly Pro Cys 
15 10 15 



Thr Val Arg Thr Ala Leu Ala Cys Tyr Ala Asp Leu Leu Asn Pro Pro 
20 25 30 



Arg Lys Ala Ala lie Val Ala Leu Ala Ala His Ala Ser Glu Pro Ser 
35 40 45 



Glu Ala Glu Arg Leu Lys Phe Leu Ser Ser Pro Gin Gly Lys Asp Glu 
50 55 60 



Tyr Ser Lys Trp Val Val Gly Ser Gin Arg Ser Leu Leu Glu Val Met 
65 70 75 80 



Ala Asp Phe Pro Ser Ala Lys Pro Pro Leu Gly Val Phe Phe Ala Ala 
85 90 95 



lie Ala Pro Arg Leu Gin Pro Arg Tyr Tyr Ser lie Ser Ser Ser Pro 
100 105 110 
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Arg Pro Ala Pro Gin Arg Val His Val Thr Cys Ala Leu Val Glu Gly 
115 120 125 



Pro Thr Pro Thr Gly Arg lie His Lys Gly Val Cys Ser Thr Trp Met 
130 135 140 



Lys Ser Ala Thr Pro 
145 



<210> 25 
<211> 706 
<212> PRT 

<213> Eschscholzia californica 
<400> 25 

Met Glu Gin Thr Ala Val Lys Val Ser Leu Phe Asp Leu Phe Ser Ser 
15 10 15 



lie Leu Asn Gly Lys Leu Asp Pro Ser Asn Phe Ser Ser Asp Ser Ser 
20 25 30 



Ala Ala lie Leu lie Glu Asn Arg Glu lie Leu Met lie Leu Thr Thr 
35 40 45 



Ala lie Ala Val Phe lie Gly Cys Gly Phe Leu Tyr Val Trp Arg Arg 
50 55 60 



Ser Ser Asn Lys Ser Ser Lys lie Val Glu Thr Gin Lys Leu lie Val 
65 70 75 80 



Glu Lys Glu Pro Glu Pro Glu Val Asp Asp Gly Lys Lys Lys Val Thr 
85 90 95 



lie Phe Phe Gly Thr Gin Thr Gly Thr Ala Glu Gly Phe Ala Lys Ala 
100 105 110 



Leu Ala Glu Glu Ala Lys Ala Arg Tyr Glu Lys Ala lie Phe Lys Val 
115 120 125 



lie Asp Leu Asp Asp Tyr Gly Ala Val Asp Asp Glu Phe Glu Glu Lys 
130 135 140 
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Leu Lys Lys Glu Thr lie Ala Leu Phe Phe Leu Ala Thr Tyr Gly Asp 
145 150 155 160 



Gly Glu Pro Thr Asp Asn Ala Ala Arg Phe Tyr Lys Trp Phe Thr Glu 
165 170 175 



Gly Lys Glu Arg Glu Met Trp Leu Gin Asn Leu Gin Phe Gly Val Phe 
180 185 190 



Gly Leu Gly Asn Arg Gin Tyr Glu His Phe Asn Lys Val Ala Lys Glu 
195 200 205 



Val Asp Glu lie Leu Thr Glu Gin Gly Gly Lys Arg lie Val Pro Val 
210 215 220 



Gly Leu Gly Asp Asp Asp Gin Cys lie Glu Asp Asp Phe Thr Ala Trp 
225 230 235 240 



Arg Glu Leu Val Trp Pro Glu Leu Asp Gin Leu Leu Leu Asp Glu Ser 
245 250 255 



Asp Lys Gin Ser Val Ser Thr Pro Tyr Thr Ala lie Val Pro Glu Tyr 
260 265 270 



Arg Val Val Phe His Asp Ala Thr Asp Ala Ser Leu Gin Asp Lys Asn 
275 280 285 



Trp Ser Asn Ala Asn Gly Tyr Thr Val Tyr Asp Val Gin His Pro Cys 
290 295 300 



Arg Ala Asn Val Val Val Lys Lys Glu Leu His Thr Pro Val Ser Asp 
305 310 315 320 



Arg Ser Cys lie His Leu Glu Phe Asp lie Ser Gly Thr Gly Leu Thr 
325 330 335 



Tyr Glu Thr Gly Asp His Val Gly Val Tyr Ser Glu Asn Cys Val Glu 
340 345 350 



Val Val Glu Glu Ala Glu Arg Leu Leu Gly Tyr Ser Ser Asp Thr Val 
355 360 365 



Phe Ser lie His Val Asp Lys Glu Asp Gly Ser Pro lie Ser Gly Ser 
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370 375 380 



Ala Leu Ala Pro Pro Phe Pro Thr Pro Cys Thr Leu Arg Thr Ala Leu 
385 390 395 400 



Thr Arg Tyr Ala Asp Leu Leu Asn Ser Pro Lys Lys Ala Ala Leu His 
405 410 415 



Ala Leu Ala Ala Tyr Ala Ser Asp Pro Lys Glu Ala Glu Arg Leu Arg 
420 425 430 



Tyr Leu Ala Ser Pro Ala Gly Lys Asp Glu Tyr Ala Gin Trp lie Val 
435 440 445 



Ala Ser Gin Arg Ser Leu Leu Val Val Met Ala Glu Phe Pro Ser Ala 
450 455 460 



Lys Ala Pro lie Gly Val Phe Phe Ala Ala Val Ala Pro Arg Leu Leu 
465 470 475 480 



Pro Arg Tyr Tyr Ser lie Ser Ser Ser Asn Arg Met Val Pro Ser Arg 
485 490 495 



lie His Val Thr Cys Ala Leu Val His Glu Lys Thr Pro Ala Gly Arg 
500 505 510 



Val His Lys Gly Val Val Cys Ser Thr Trp Met Lys Asn Ser Val Ser 
515 520 525 



Leu Glu Glu Asn His Asp Cys Ser Ser Trp Ala Pro lie Phe Val Arg 
530 535 540 



Gin Ser Asn Phe Lys Leu Pro Ala Asp Ser Thr Val Pro lie lie Met 
545 550 555 560 



lie Gly Pro Gly Thr Gly Leu Ala Pro Phe Arg Gly Phe Met Gin Glu 
565 570 575 



Arg Leu Ala Leu Lys Asn Ser Gly Val Glu Leu Gly Pro Ala lie Leu 
580 585 590 



Phe Phe Gly Cys Arg Asn Arg Gin Met Asp Tyr lie Tyr Glu Glu Glu 
595 600 605 
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Leu Asn Asn Phe Val Lys Glu Gly Ala lie Ser Glu Val Val Val Ala 
610 615 620 



Phe Ser Arg Glu Gly Ala Thr Lys Glu Tyr Val Gin His Lys Met Ala 
625 630 635 640 



Glu Lys Ala Ser Tyr lie Trp Glu Met lie Ser Gin Gly Ala Tyr Leu 
645 650 655 



Tyr Val Cys Gly Asp Ala Lys Gly Met Ala Arg Asp Val His Arg Thr 
660 665 670 



Leu His Thr lie Ala Gin Glu Gin Gly Ser Leu Asp Asn Ser Lys Thr 
675 680 685 



Glu Ser Leu Val Lys Asn Leu Gin Met Asp Gly Arg Tyr Leu Arg Asp 
690 695 700 



Val Trp 
705 



<210> 26 
<211> 682 
<212> PRT 

<213> Papaver somniferum 
<400> 26 

Met Gly Ser Asn Asn Leu Ala Asn Ser lie Glu Ser Met Leu Gly lie 
15 10 15 



Ser lie Gly Ser Glu Tyr He Ser Asp Pro He Phe He Met Val Thr 
20 25 30 



Thr Val Ala Ser Met Leu He Gly Phe Gly Phe Phe Val Cys Met Lys 
35 40 45 



Ser Ser Ser Ser Gin Ser Lys Pro He Glu Thr Tyr Lys Pro He He 
50 55 60 



Asp Lys Glu Glu Glu Glu He Glu Val Asp Pro Gly Lys He Lys Leu 
65 70 75 80 
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Thr lie Phe Phe Gly Thr Gin Thr Gly Thr Ala Glu Gly Phe Ala Lys 
85 90 95 



Ala Leu Ala Glu Glu lie Lys Ala Lys Tyr Lys Lys Ala Val Val Lys 
100 105 110 



Val Val Asp Leu Asp Asp Tyr Ala Ala Glu Asp Asp Gin Tyr Glu Glu 
115 120. 125 



Lys Leu Lys Lys Glu Ser Leu Val Phe Phe Met Val Ala Thr Tyr Gly 
130 135 140 



Asp Gly Glu Pro Thr Asp Asn Ala Ala Arg Phe Tyr Lys Trp Phe Thr 
145 150 155 160 



Gin Glu His Glu Arg Gly Glu Trp Leu Gin Gin Leu Thr Tyr Gly Val 
165 170 175 



Phe Gly Leu Gly Asn Arg Gin Tyr Glu His Phe Asn Lys lie Ala Val 
180 185 190 



Asp Val Asp Glu Gin Leu Gly Lys Gin Gly Ala Lys Arg lie Val Gin 
195 200 205 



Val Gly Leu Gly Asp Asp Asp Gin Cys lie Glu Asp Asp Phe Thr Ala 
210 215 220 



Trp Arg Glu Leu Leu Trp Thr Glu Leu Asp Gin Leu' Leu Lys Asp Glu 
225 230 235 240 



Asp Ala Ala Pro Ser Val Ala Thr Pro Tyr Ala lie Thr Val Pro Glu 
245 250 255 



Tyr Arg Val Val lie His Glu Thr Thr Val Ala Ala Leu Asp Asp Lys 
260 265 270 



His lie Asn Thr Ala Asn Gly Asp Val Ala Phe Asp lie Leu His Pro 
275 280 285 



Cys Arg Thr lie Val Ala Gin Gin Arg Glu Leu His Lys Pro Lys Ser 
290 295 300 



Asp Arg Asp Cys lie His Leu Glu Phe Asp lie Ser Gly Ser Ser Leu 
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305 310 315 320 



Thr Tyr Glu Thr Gly Asp His Val Gly Val Tyr Ala Glu Asn Cys Asp 
325 330 335 



Glu Thr Val Glu Glu Ala Gly Lys Leu Leu Gly Gin Pro Leu Asp Leu 
340 345 350 



Leu Phe Ser lie His Thr Asp Lys Glu Asp Gly Ser Pro Gin Gly Ser 
355 360 365 



Ser Leu Pro Pro Phe Pro Gly Pro Cys Thr Leu Arg Ser Ala Leu Ala 
370 375 380 



Arg Tyr Ala Asp Leu Leu Asn Pro Pro Arg Lys Ala Ser Leu lie Ala 
385 390 395 400 



Leu Ser Ala His Ala Ser Val Pro Ser Glu Ala Glu Arg Leu Arg Phe 
405 410 415 



Leu Ser Ser Pro Leu Gly Lys Asn Glu Tyr Ser Lys Trp Val Val Gly 
420 425 430 



Ser Gin Arg Ser Leu Leu Glu lie Met Ala Glu Phe Pro Ser Ala Lys 
435 440 445 



Pro Pro Leu Gly Val Phe Phe Ala Ala Val Ala Pro Arg Leu Pro Pro 
450 455 460 



Arg Tyr Tyr Ser lie Ser Ser Ser Pro Lys Phe Ala Pro Ser Arg lie 
465 470 475 480 



His Val Thr Cys Ala Leu Val Tyr Gly Gin Ser Pro Thr Gly Arg Phe 
485 490 495 



His Arg Gly Val Cys Ser Thr Trp Met Lys His Ala Val Pro Gin Asp 
500 505 510 



Ser Trp Ala Pro lie Phe Val Arg Thr Ser Asn Phe Lys Leu Pro Ala 
515 520 525 



Asp Pro Ser Thr Pro lie lie Met Val Gly Pro Gly Thr Gly Leu Ala 
530 535 540 
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Pro Phe Arg Gly Phe Leu Gin Glu Arg Met Ala Leu Lys Glu Asn Gly 
545 550 555 560 



Ala Gin Leu Gly Pro Ala Val Leu Phe Phe Gly Cys Arg Asn Arg Asn 
565 570 575 



Met Asp Phe lie Tyr Glu Asp Glu Leu Asn Asn Phe Val Glu Arg Gly 
580 585 590 



Val lie Ser Glu Leu Val lie Ala Phe Ser Arg Glu Gly Glu Lys Lys 
595 600 605 



Glu Tyr Val Gin His Lys Met Met Glu Lys Ala Pro Asp Val Trp Asn 
610 615 620 



Val lie Ser Gly Asp Gly Tyr Leu Tyr Val Cys Gly Asp Ala Lys Gly 
625 630 635 640 



Met Ala Arg Asp Val His Arg Thr Leu His Thr lie Ala Gin Glu Gin 
645 650 655 



Gly Ser Met Glu Ser Ser Ala Ala Glu Ala Ala Val Lys Lys Leu Gin 
660 665 670 



Val Glu Glu Arg Tyr Leu Arg Asp Val Trp 
675 680 



<210> 27 

<211> 19 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PGR primer 
<220> 

<221> misc_feature 

<222> (3) . . (3) 

<223> n = Inosine 



<220> 

<221> misc_f eature 

<222> (5) . . (5) 

<223> n = Inosine 
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<220> 

<221> misc_feature 

<222> (7) . . (7) 

<223> n = Inosine 



<220> 

<221> Tnisc_f eature 

<222> (8) . . (8) 

<223> n = Inosine 



<400> 27 

cantncnncc tcctttccc 



<210> 28 

<211> 19 

<212> DNA 

<213> Artificial 



Sequence 



<220> 

<223> PGR primer 
<220> 

<221> misc_f eature 

<222> (3) . . (3) 

<223> n = Inosine 



<220> 

<221> misc_f eature 

<222> (5) . . (5) 

<223> n = Inosine 



<220> 

<221> misc_feature 

<222> (7) . . (7) 

<223> n = Inosine 



<220> 

<221> misc_feature 

<222> (8) . . (8) 

<223> n = Inosine 



<400> 28 

ctntncnncc tcctttccc 



<210> 29 

<211> 20 

<212> DNA 

<213> Artificial 



Sequence 





<220> 

<223> PGR primer 
<220> 

<221> misc_f eature 

<222> (15) . . (15) 

<223> n=Inosine 



<400> 29 

acctacttct tacgncaagg 20 



<210> 30 

<211> 20 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PGR primer 
<220> 

<221> misc_feature 

<222> (15) . . (15) 

<223> n = Inosine 



<210> 31 

<211> 29 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PGR primer 
<220> 

<221> misc_feature 

<222> (6) . . (6) 

<223> n = Inosine 



<220> 

<221> misc_feature 

<222> (9) . . (9) 

<223> n = Inosine 



<220> 

<221> misc_feature 

<222> (12) . . (12) 

<223> n = Inosine 



<400> 
acctact 



30 

tct cacgntgcgg 



20 
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<220> 

<221> misc_feature 

<222> (15) . . (15) 

<223> n = Inosine 



<220> 

<221> Tnisc_f eature 

<222> (18) . . (18) 

<223> n = Inosine 



<220> 

<221> misc_f eature 

<222> (21) . . (21) 

<223> n = Inosine 



<220> 

<221> mi sc_f eature 

<222> (22) , . (22) 

<223> n = Inosine 



<220> 

<221> misc_f eature 

<222> (24) . . (24) 

<223> n = Inosine 



<400> 31 

aaacgncgnt ancgnggnsc nngngttgg 



<210> 32 

<211> 29 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR primer 
<220> 

<221> misc_feature 

<222> (6) . . (6) 

<223> n = Inosine 



<220> 

<221> misc_feature 

<222> (9) . . (9) 

<223> n = Inosine 



<220> 
<221> 



misc feature 



<222> (12) . . (12) 
<223> n = Inosine 



<220> 

<221> misc_feature 

<222> (15) . . (15) 

<223> n = Inosine 



<220> 

<221> misc_feature 

<222> (18) . . (18) 

<223> n - Inosine 



<220> 

<221> inisc_f eature 

<222> (21) . . (21) 

<223> n = Inosine 



<220> 

<221> misc_f eature 

<222> (22) . . (22) 

<223> n = Inosine 



<220> 

<221> misc_f eature 

<222> (24) . . (24) 

<223> n = Inosine 



<400> 32 

aagcgncgnt ancgnggnsc nngngtcgg 



